global burden of disease. [1] It has an estimated prevalence of 6%-20% worldwide with 20% in women and 12% in men during their lifetime, respectively. [2, 3] MDD is defined as a period of 2 weeks or longer in which the mood is predominantly low/ sad and at least four other symptoms involving changes in weight/appetite, sleep, activity level, energy, concentration, or suicidality. Most individuals with depressive disorders also have comorbid anxiety symptoms. [4] The role of yoga in health aspects of an individual and the society is multidimensional, as suggested by the emerging evidence of the beneficial effects of yoga therapy in various physical and mental illnesses. [5] Yoga is a practice that is spread across the world, among various cultures and religions. Yoga involves three components: gentle stretching, breath control exercises, and meditation. The origin of yoga dated thousands of years back and was considered as one of the earliest and most effective methods for providing peace and tranquillity of mind. Achievement of the optimum level of self-awareness is believed to be an inherent part of yoga practices. [6] Yoga practices have been shown to have some beneficial changes in neuro-transmitter systems such as serotonin, dopamine and norepinephrine, the neuroendocrine system (Hypothalamic Pituitary Axis), changes in neuroplasticity, and the immune system. [7, 8] These systems are implicated in the pathophysiology of depression and the anxiety secondary to it. [9] Thus, yoga may be a useful adjunctive treatment for depression. There is a dearth of Indian literature, especially in terms of randomized controlled trials showing the influence of yoga in reducing the severity of depression. Hence, we conducted a randomized control trial to find the effectiveness of adjunct yoga therapy in depressive disorders and its accompanied anxiety symptoms.
MATERIALS AND METHODS

Data collection
A randomized controlled trial was done at the department of psychiatry in a tertiary care hospital from March 2017 to April 2018; all consecutive adult inpatients aged 18 years and above, admitted to the department of psychiatry, with a current depressive disorder (based on the Diagnostic and Statistical Manual of Mental Disorders [DSM]-5 criteria) were considered for inclusion into the study, irrespective of the current medication status. Individuals with psychosis, severe cognitive impairment, intellectual disability, requiring electroconvulsive therapy, and those not willing for in-patient care and yoga therapy were excluded. The study period was 30 days during which all the study individuals were admitted and monitored closely for any adverse events. The study was approved by the institutional human ethics committee. Informed consent was obtained from all participants before inclusion in the study.
Participants fulfilling the inclusion/exclusion criteria were taken up for the study. They were allocated into one of two groups, i.e., yoga group or control group, based on randomization which was done using computer-generated random numbers. The participants randomized to the yoga group received standard therapy/treatment as usual in addition with routine yoga therapy which included minimum 20 supervised yoga sessions, five sessions per week; each lasting 45 min. The yoga sessions were provided by a certified yoga therapist in a separate yoga therapy room. The control group received standard therapy/treatment as usual (antidepressants and psychological intervention). The patient care given was the standard practice for depressive disorder patients. No specific changes were made for the purpose of this particular study other than including adjunct yoga therapy for one group. Participants in both the groups were assessed periodically by the principal investigator and blinding was not done.
Tools
A semi-structured proforma was used to collect information pertaining to sociodemographic details such as age, gender, marital status, area of domicile, socioeconomic status and clinical variables like DSM-5 psychiatric diagnosis, total duration of illness, duration of the current episode, episode number, and treatment history. Ratings of depression and anxiety were done using Montgomery-Asberg Depression Rating Scale (MADRS) [10] and Hospital Anxiety and Depression Scale (HADS) [11] at baseline, day 10 and day 30 in both the groups. The Clinical Global Impression (CGI) [12] scale was used at baseline and on day 30 in both groups to measure the severity of illness and clinical improvement.
The sample size was estimated prior to the study using the standard formula for sample size calculation. Ninety-five patients were screened with reference to the specified inclusion and exclusion criteria. Eight were excluded from the study, based on exclusion criteria. Subsequently, seven patients (4 from yoga group and 3 from control group) were excluded during the study as they got discharged earlier. Hence, the final analysis was done on 80 individuals (40 in each group), who completed the study.
Data analysis
Descriptive analysis was done to show the distribution of variables. Independent t-test was used for continuous variables and Chi-square test for categorical variables to study the difference between the two groups in terms of sociodemographic and clinical variables. Fall in the scores of MADRS and HADS at 10 th day (baseline to 10 th day) and 30 th day (baseline to 30 th day) were calculated. Independent t-test was applied to assess for significant difference between groups in terms of fall in MADRS and HADS scores at 10 th day and 30 th day. Group difference in the fall of MADRS and HADS scores from 10 th day to 30 th day was also analyzed. Change in CGI score in both the groups was studied using independent t-test. Statistical significance was set at P < 0.05. Statistical Package for the Social Sciences (SPSS) version 17.0 was used for statistical analysis (SPSS Inc., Chicago, IL, USA).
RESULTS
The mean age of the total sample was 38.19 ± 11.73 years. The mean age in yoga group was 36.90 ± 10.17 years and in control group was 39.48 ± 13.29 years. Majority of patients in both the groups were married (87.5% in yoga group and 77.5% in control group), belonging to lower and middle class (97.5% in yoga group and 90.0% in control group) and hailing from rural areas (77.5% in yoga group; 60.0% in control group). Majority of the patients in both the groups had MDD (42.5%) followed by Bipolar I disorder current or most recent episode depressed (35.0%) and the least had MDD recurrent episode (2.5%). Majority of the patients in both the groups were treatment-naive (52.5%). The result shows that there is no significant difference in age, gender, socioeconomic status, marital status, area of domicile, total duration of illness, episode number among the yoga and control groups [ Table 1 ]. There is a statistically significant difference between the two groups regarding fall in MADRS and HADS depression subscale score on 30 th day (P < 0.05) but not on the 10 th day (P > 0.05) [ Table 2 and Figure 1 ]. However, there is a statistically significant difference between the two groups regarding fall in HADS anxiety score on both 10 th day and 30 th day (P < 0.05), respectively [ Figure 2 ]. The improvement in CGI scores at 30 th day was significantly higher in the yoga group than in the control group [ Figure 3 ].
DISCUSSION
This is a longitudinal observational randomized study conducted in a tertiary care center to find the effect of adjunct yoga therapy in patients diagnosed with MDD, according to DSM-5.
The study by Naveen et al. [13] on antidepressant and cortisol effects of yoga divided individuals into three groups, yoga therapy, yoga along with antidepressants, and antidepressant alone, based on the patient preferences and not by randomization methods like in our study.
The study on the effect of yoga therapy in individuals with MDD [14] included a yoga group and a control group which were nonrandomized. They have also used DSM-IV as the inclusion criteria for MDD unlike our study which uses DSM-5, a more revised and currently widely used version, as the criteria for including patients with depressive disorders.
In a randomized study on the influence of exercise and yoga in depression for 12 weeks, [15] MADRS was applied at the baseline and the end of the study. The results showing a significant fall in MADRS score at the 12 th week in the yoga group were similar in comparison to our study which also had a significant fall in depressive scores at the 30 th day. Our study shows improvement after 30 days and not on 10 th day which implies that adjunct yoga is required for a longer period for improvement of depressive symptoms which is also similar to this study where a 12-week period has produced an improvement. This focuses on the fact that short-term yoga therapy might not help in alleviating depression and the necessity for a longer duration of yoga therapy in depressive disorders. Although the MADRS is widely used as a rating scale for depression, it was applied only in a limited amount of studies involving yoga and depression. We used both rating scales for depression, i.e., HADS and MADRS and this study brought out the concordance of MADRS scores with HADS.
A cross-sectional study on the impact of yoga in depressive and anxiety scores in patients with chronic illness was conducted for 7 days and was rated by HADS-A and HADS-D at baseline and end of the study. The results showed that short sessions of yoga have caused a reduction in anxiety scores while long-term yoga therapy was able to produce a reduction in depressive scores. Our findings correspond with this study results which also had a reduction in anxiety scores at shorter sessions of yoga than the depressive scores which required longer term yoga therapy. [16] This improvement in anxiety is noticed early presumably because the practice of yoga is essentially targeted at calming the nerves and mind which ultimately helps in stress reduction. It is also known for correcting and regulating imbalances of the autonomic nervous system associated with sympathetic hyperactivity. This may explain why yoga practices, even for shorter duration might help in the reduction of anxiety. Meanwhile, in depression, due to the synaptic level changes the reduction in the depression scores with adjunct yoga therapy may take a longer duration. [17] Our study included individuals who were admitted as in-patients, by which a close observation was ensured and was provided bedside yoga sessions under the constant supervision of a certified yoga therapist. Patients who were discharged before the end of the study period were trained and emphasized to continue yoga sessions at home which were periodically checked using personal log entries, along with mandatory two supervised yoga sessions in a week on an outpatient basis. This helped in ensuring a prospective follow-up study design.
A randomized controlled study on Iyengar yoga in depression also had longer yoga sessions (12 weeks), but the supervised yoga sessions were less and the focus was more on home-based training. [17] These nonsupervised sessions in such studies might have the possibility of the individuals not conforming to the appropriate postures/techniques resulting in reduced efficiency and the adherence to the daily yoga practice was also not monitored during the follow-up. In this aspect, our study ensured increased adherence to yoga sessions during the study, and hence, the results may be considered more reliable.
The individuals receiving yoga sessions were not confined to a particular type of yoga and were personalized according to every subject based on their preferences, limitations, and also after careful assessment by the certified yoga therapist. Participants practiced a yoga therapy protocol that was specially designed for patients of depression, keeping in mind their general health status, and various physical limitations. This included simple warm-up and breath body movement coordination practices (jathis and kriyas), static stretching postures (asanas), breathing techniques (pranayamas), and relaxation. The postures included tala asana (a vertical spinal stretch done from standing), ardhakati chakra asana (a lateral spinal stretch done from standing), and kati chakra asana (torso twist to right and left) done in tune with the breathing rate of 6-8/min and one to three rounds on each side depending on their ability. Sitting postures included vakra asana (seated spinal twist), paschimottana asana (posterior stretch done by bending forward from sitting with hands clasping extended feet), and purvottana asana (anterior stretch from sitting with arms behind the back and feet extended forward). All of these were done with breath-body synchronization and the extent of the effort in the practice was determined by the ability of the individual. The key element was to make their best effort but not focus on trying to be "perfect" in the postures. Breath awareness was done in each session and pranayamas (energy-enhancing breathing techniques) included nadi shuddhi (alternate nostril breathing), vyagraha pranayama (slow deep breathing done on all fours with gentle spinal extension and flexion), and pranava pranayama (deep breathing with production of audible sounds of AAA, UUU, MMM, and AUM on the prolonged exhalation). Each session ended with relaxation for 10 min in the supine shava asana with mindful relaxation of the body parts from toes to top of the head. [13] However, the core practice of yoga used for all patients in the active group is generally similar but with some adaptations suitable for the individual.
There are some studies which involve only a particular type of yoga, like the study on the effectiveness of Kirtan Kriya in depressive disorders among the caregivers of dementia patients, [18] the study on the influence of Iyengar yoga in depressive symptoms among young adults. [19] A study on the effectiveness of Sudarshan Kriya Yoga in melancholic depression, [20] a critical review of the role of hatha yoga in depression, [21] the effect of Sahaj yoga and Shavasana in MDD respectively. [22, 23] Similarly, study on the effect of laughter yoga and serum cortisol levels [24] and role of Kundalini yoga as an adjunct treatment in depression and anxiety in Indian studies. [25, 26] Our study is unique in personalizing the type of yoga therapy tailored to the individual's requirements and not generalizing a single type of yoga as being done in other similar studies.
Our study was more focused on the change in the psychopathology of the individuals and was rated with MADRS, HADS, and CGI scale. In our study, in addition to the MADRS and HADS, the CGI scale was also applied at baseline and at the 30 th day to assess the clinical change in the individuals with adjunct yoga therapy.
Limitations
The time spent by the therapist with the yoga group was clearly more than the other groups, and this is a confounding variable possibly (though unlikely in view of the previous studies and observations which have pointed to the benefits of yoga over placebo) responsible for the benefits.
In addition, we did not anticipate this while designing the study. Furthermore, we do not have a strict yoga protocol for depression, and thus, there is a lack of standardization of the treatment received in the yoga group.
CONCLUSION
In our randomized controlled study to find the effect of adjunctive yoga therapy in the treatment of depressive disorders, we found that the individuals in the yoga group had a significantly higher fall in depression and anxiety scores, compared to the control group. They also showed a significant clinical improvement (based on the CGI), compared to control group, at 30 th day. It implies that long-term yoga therapy is likely to be beneficial in the treatment of depression, while comorbid anxiety starts to improve with shorter sessions. However, these results need to be interpreted with caution, in view of the short follow-up period, lack of blinding, and a small sample size. Further research is needed to study the effect of adjunctive yoga therapy in the outcome of depressive disorders with a larger sample and longer follow-up.
